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SEMICONDUCTOR DEVICE WITH BUILT-IN EPROM 



Claim 

Semiconductor device with a built-in EPROM, characterized in that it is protected 
on at least the upper part of the gate electrode of an EPROM element by a polyimide film 
having a window. 

Detailed Description of the Invention 

The present invention concerns a semiconductor device with a built-in EPROM. 
[Prior Art Technology] 

As shown in Figure 2, with a conventional semiconductor device with a built-in 
EPROM, a silicon nitride film (8) or silicon oxynitride film was used as a final protective 
film (passivation film). The thickness of the silicon nitride film (8) is 0.3 - 0.5 yum. 
[Problems the Invention is Meant to Resolve] 

Due to the miniaturization of processes in recent years, the size of unevenness on 
the pellet surfaces of semiconductor devices has become great. For this reason, in places 
where there is great unevenness, there have been problems in that the passivation film has 
broken due to heat stress, or that in these places, when fine wiring parts were present, the 
wiring would slide, or the like. 



As a countermeasure, flattening of the pellet surface is necessary, but flattening 
with a silicon nitride film or silicon oxynitride film, which are conventional materials, has 
been difficult. 

[Means for Resolving Problems] 

The semiconductor device with a built-in EPROM of the present invention is 
protected on at least the upper part of the gate electrode of an EPROM element by a 
polyimide film having a window. 
[Embodiment] 

The present invention is explained below with reference to the drawings. Figure 1 
is a cross-sectional diagram of a semiconductor chip showing an embodiment of the 
present invention. 

In the present embodiment, the passivation film is comprised of a silicon nitride 
film (9), having a thickness of 0.3 /xm, which covers the semiconductor chip surface; and 
a polyimide film (10) (having a window [1 1] on the upper part of the gate electrode 
[floating gate electrode {3}] ) with a thickness of 3 - 4 /^m. 

The silicon nitride film (9) prevents the polyimide film (10) from directly 
contacting the aluminum wiring (7). 

The polyimide film has excellent flatness, but is non-transparent to ultraviolet 
light. However, because a window (1 1) is provided on the upper part of the floating gate 
electrode (3), writing in a wafer state and deleting after checking properties can be carried 
out. 
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It is not necessary for each EPROM element to be provided with a window (1 1); 
one may be provided for the entire EPROM part. In any case, after a polyimide film 
covers the entire surface, a window may be formed by selectively removing it using 
photolithography technology. 
[Results of the Invention] 

As has been explained above, with the present invention, because of the fact that a 
polyimide film is coated with the exception of the upper part of the gate electrode of the 
memory transistor (EPROM element), it is possible to relieve stress on the pellet surface 
due to heat stress, and the result is reliability can be improved for a semiconductor device 
with a built-in EPROM. 
Simple Explanation of the Drawings 

Figure 1 is a cross-sectional diagram showing an embodiment of the present 
invention, and Figure 2 is a cross-sectional diagram showing a conventional example. 

1: p-type silicon substrate; 2dl, 2d2: drain regions; 2S1, 2S2: source regions; 3: 
floating gate electrode; 4: control gate electrode; 5: silicon oxide film; 6: interlayer 
insulation film; 7: aluminum wiring; 8, 9: silicon nitride films; 10: polyimide film; 1 1 : 
window. 



3 



11 & 




10 4 I KJR 
6 

3 &mr- h 

2S1 

i 



8 E<tv';3> 



5 iftf'Jsyl 




7 7;i/==.^A 
2Si v-aV* 



Translations Branch 

United States Patent and Trademark Office 
May 23, 2003 
Steven M. Spar 



4 



©B*B#f*fr(JP) 



© » Iff- th m £ 



&fflftWf2tm(A) ^4-78173 



©Int. CI. 5 

H 01 L 29/788 
21/312 
27/115 
29/792 



issuer frftwm^ 

B' 6940-4M 



@&ffl ¥j£4if(1992)3.3l2B 



7514-4M H 01 L 29/78 3 7 1 

8831-4M 27/10 4 3 4 



9ft I A 



EPROMMKliiNSfltftlS 

fig ¥2-191743 
@£fc H ¥2(1990) 7^19B 

B*^fl**5££a: 3Kfc*«IZ25T§.7#l* 
#3± n K © 



PTO 2003-3612 

S.T.I.C. Translations Branch 



mm* 

% m <n % ft 

E P R O M f*|££*«{*2£S 

» w * o £ n 

« ft U -f ^ Kit««'3*itv^;i:t 

* ft 91 ti E P ROMrtU*l**tC«t 
& . 

d^OE PROMrtaS****l«*2B(C 

in t J: ^: . 

li S ft 5/ 'J 3 8 ^^"^f is 9.4k is V -3 % s fQ 

nur^fc. fifty ';3>H8^»?«o. 3 

— 0 . 5 /i m "C & . 



ig^OTD-fe^^SSIBftC 
X h u x £ X 0 . 

& % ^ O />* 7 V ^ - ^ 3 

* ft W O E P ROM^iS 
Br ffi 0 T * * . 



J 

e d 

* a* & g a <o 

£ & - 2> T* £ . £ 

- y 3 V « 0< « *l 

CO fSI fi 3ft* ft -> . 

en ¥ fi ft # # ■ t * 
y » » v h h fi ft u 
> JBkX' fi ft ft tf 

) 

¥ * # 3£ it (i , EP 
h**±*c*ft* 



jj* -T ¥ * * *- «y ^ '^ 



-465- 



05/22/2003, EAST version: 1.03.0002 



Z<r>mmWlZ&^X. y x - x 3 > fit (i , 
i; 3 y JR 9 i . I 5 3 - 4 m O ^ M 5 h' H 

i o (epromi f^y-h^ft ( » a y - h 

-) t ^ 4 . 

Bfti/'J 3y«9(4*y ^ 5 H R 1 0k7*a 

Jt * C JB 1 1 Wi H h tlX ^ h <0 X' , * x - ^ # 

t # *I 16 fc <r & . 
JS 1 HiEPROMI^rulllt^BliA 

c a «!H # m 3 

£1 _t ft 98 U J: a C * % *JI ii . * * U - h 5 > 



?*Dn¥4-78173 (2) 
x ? (EPROM*f ) tfjy- 
* .if 'J -f 5 HRtltf Lt^-y X-y sVli: 
t K h C J: f ) . » X h 1/ X C U ^ 1/ M ffi 

eprompi 

i> . 

E ii & * 0] £ ^ -f ir ® 0 T' *> 6 . 

1 P 1 y 'J 3 y I li . 2 d. 1 . 2 d 2 - K U 
2S1. 2S2-7-***. 3 ■• # 
4 - #1 ffli y - h « & , 5 ■• • & ft x 
gayJR. 6 - JB n fft Mb JR . 

, 8 . 9 ■■■ S <b ^ 'J ^ y m . 10-'»ilfM5F 
US . 11-1. 

ft S A # 3 ± 1*5 /R . ^ 





4 MB^-hK* 
2S1 V- 



2d2 2S2 2dl h* V A 



•466- 



05/22/2003, EAST version: 1.03.0002 



